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BACYGROUND

\
F Snip Detection Perforrmearnce using Faclar ‘
— RADARSAT-Z
— Constellation of Smeall-5ats
F Tecninique for Radar and AlS Satellite
Constellations
— Trials/Operaiions
— Performarnce
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HREQUIREMENT

F Persistent Survelllance of Oceans
— All Weatner, Day and Nighnt
— Acclurate Geolgcaiior

B Detection, Classificatlon, Tracring,

E Hign Probab]l]'ty o'f Deiecilor)
E Low Propaollity of False Alarm
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CONSTHAINTS

— Cost

— Area Coverage Hate

— Resolution (25 o JD M, Or peiier)
— Performernce (PD, PFRA)

— Constellation of JgIEeH ltes (less inan §)

AlS, Otner Sensors on Board or Avallagle
— Radar and AlS reporis witnin L0 rmin of eacr o
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STUDY SENSORS

ScansAr Nearrow

[ Expanded Bezrrn WISAR
— WISAR (MacDonald Detiwiler arnd Assoclaies)
E AIS and Other Sensors Fusion Assurned

E Focus on Mulilple Deiecilons of Ezcr)

r
rgl.rge£ T

— Detecilon, Tracking, AlS Validatiorn
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STUDY METHOD

\
= press resulis/Requirernent In Terms of ‘
Deiecilons of Snip In Transit Across AO]
Use AGI's Saitellite Tracring it (ST 8.2)
Istry Standard
— Objec  Model for lteraiions (new in 2007)

|
:
Uﬁ

— Seiup Scenario using GULL Hlyorid Approaich

— Drive STy using Scripting (VB5) —
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t Waypoinis, Speeds, Salling Time

Create Saiellite(s)
— Derflrne Sensor oearr
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Execute ST rmany Tirmes for Different :
Salling Epocns using scrigt
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MSSF

E Consider

L/ )
(D

oy Canadza’s "Polar 2psilon” ‘

Polar Epsilon Requirernerii

Propapility of False Alarrr 2107 /Res, Cel
Prooapility of Snip Detecior 0.9

Minirnurn Deieciaole Snip in 25 11

Sed sfate 5

Principal A0 1000 i off

Cozasi
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FOSSIBLE MZS35H BEAM

Swaitn Widin (50% increase over SCHNB) ~ 450 K1
Polarizatiorn HV FlF
Fesolution (Rule of Tniurno: epout sarme ~ 2511

Uﬁ

ize as minimurn ship length)

Near Incidence Rarge 2()0-340
Far Incidence Rarnge 40550
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SIMULATION

Frorr Liverpool/Hong ¥orng ‘
To FlalifeudVearicouver
Sealling Interval L nr
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Total Simulation Tirme

Spee d Range (fixed and 15 kis o 30 Kis
ranclorn) .
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SHlP WAYPOINTS
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SCNE LIVERPOOL-FIALIFAL

Fraction of NO Accesses
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SCNB FIALIFAA-LIVERPOOL

Fraction of No Accesses
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M5 ACCESSES

Frequency
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MSSR Access Frequencies
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E Propan]
E Propaplll

E Propaol

PROBABILITY

O

ity of Exactly n Accesses = p,

ity of Detection on One Access =

O
-

ity of No Deiecilon on Mulilple
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M=SSH & SCHNB Jf ECTION PROBABILITIES
(RANDOWM SPEEDS 15 10 30 Kig)
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WISAR PROTOTYPE ORBIT
J\/\/r\ [ 350 VI
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SWATHS FROM 3 WISAFR
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S-WISAR PROBABILITIES

LIVERPOOL-FIALIFAX

Probability of No Detection
Speed (kt)
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4-WISARS, 1-PLANE
SWAT H 4’_0 i\

Eaith Lner=

London Research and Davelopgrment
Corporetior




—s

~, I_.\
D02

OOL-FIALIFAA

—.

\/\/]JFF /—\r C
LIVERP

Frequency

Access Frequencies

140

120 B

100 ]
80 - _
60 -

40 -

20 A
: ] 0

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Number

London Research and Davelopgrment
Corporetior

N

=



A \WISAR RESULT

Voyage Prog ab]l]"r/ of No
Detectior

Liverpool to rlalifeuc (Randorn <10°

Speeds)
Atlantic 1000 nmi AO| <0.01
\
T
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M55 CONCLUSIONS

ne MISSK swair widin provides a rmucr)
peiter detection performernce inan SCHNE

E For Atlaniic and Paclflc crossings MSSH

orovides a significant MDA capaollity (if
cormplned witn AlS) \
For 1000 nrni AOls, ine performearice will \
2L seml ou_r_ does not satisiy @ realisilc—_

o
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WISAR CONCLUSIONS
EATENDED SWATEH (410 ¥ M) {

A consiellation of 3-WISARS In one plane

provlrle; good put incornplete MDA for oceszr)
crossings and for 1000 nirni Canadian AOls (out
ceriainly not for norin-soutn \/O/rngeg)

A consiellaiion of 3-WISARS In 3 olanes nas

poor perforrmarnce

A consiellation of 4-WISARS In one plane

Isfles t'r e ! glclrlr cormnponent of the Canacdiar

Iglsl oroorloI/ mostof tne Us —_
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Al CONCLUSIONS {
STy tecnnique for deterrmining Irnaging ‘
opporilnities petween RADARSAT-2 arnd
ORBCOMM satellites Is fast and
inespensive (S5TY Scenario + Scripi)

ST tecnnique Is egpropriaie o \
performance estrmeilon using N racdar \

satelllies amrl M AIS satellites with various
- .
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